Background: Acute appendicitis is the most common acute surgical condition of the abdomen requiring early intervention. The diagnosis is often challenging and the decision to operate in an emergency setting is always debatable. Alvarado score for diagnosis of acute appendicitis is easy and additional tools like sonography results in accurate diagnosis. The aim was to evaluate accuracy of the clinical Alvarado scoring system, radiological findings and histopathological examination for the diagnosis of acute appendicitis. Methods: 100 cases of acute abdomen admitted in PES institute of medical sciences and research, Kuppam from December 2016 to June 2018 were included. Clinical examination was done and all patients were subjected to ultrasound abdomen examination and other relevant blood and imaging investigations. Results: Out of 100 patients 62 were males and 38 were Females. Most common symptom was pain in the right iliac fossa and patients with Alvarado Score 7 or > 7 subjected to USG followed by emergency appendectomy showed positive operative findings and histopathological findings. The overall specificity of abdominal USG in the diagnosis of acute appendicitis was 88.09% and sensitivity was 95.37%. Conclusions: The Alvarado scoring system combined with ultrasound can therefore be used as a cheap and less expensive useful, reliable and non invasive way of confirming acute appendicitis thus helps in reducing negative appendectomy rate. The overall accuracy of diagnosis of acute appendicitis goes up to 90% with positive histopathological findings.
INTRODUCTION
Acute appendicitis is the most common cause of acute surgical abdomen with an estimated lifelong risk of 8.6% in men, 6 .7% in women. 1 Appendicitis is the inflammation of appendix. It is a disease of the young, with 40% of cases occurring between the ages of 10 and 29 yrs. In 1886, Fitz reported classic symptoms and signs of the acute appendicitis the assosciated mortality rate of appendicitis to be atleast 67% without surgical therapy. 2 The diagnosis of acute appendicitis is predominantly a clinical one many patients present with a typical history and examination findings. 3, 4 The cause of acute appendicitis is unknown but is probably multifactorial-luminal obstruction, dietary and familial factors have all been suggested. Appendectomy is the treatment of choice. 2 Prompt diagnosis and surgical referral may reduce the risk of perforation and prevent complications.
The mortality rate in non perforated appendicitis is <1% but may be as high as 5% or more in young and elderly patients. A number of scoring systems for diagnosing acute appendicitis have been suggested to improve accuracy and decrease the negative appendectomy rate. 5 Alvarado A et al (1986) described practical scoring system based on clinical signs and symptoms and laboratory investigations. 6 Delay in diagnosis may lead to increase in morbidity and complications like perforation and peritonitis whereas overzealous diagnosis leads to increase in the negative appendectomy rate. Various diagnostic modalities are different scoring systems, ultrasonography, GIT Contrast studies, computer aided scores, computed tomography and MRI.
Among these modalities ultrasonography is simple, easily available, non-invasive, and convenient and cost effective. 7 USG in the diagnosis of acute appendicitis was first popularized by Puylaert in 1986, one hundred years after the publication of first paper by Fitz. Pulayert reported the sensitivity of 89% and specificity of 100% of his technique in the diagnosis of acute appendicitis. 
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METHODS
This
Inclusion criteria
• All patients presenting with right iliac fossa pain with clinical diagnosis of acute appendicitis during the study period, after informed consent, willing for surgery consecutively enrolled into the study.
Exclusion criteria
• Patients admitted for interval appendectomy following recurrent appendicitis, appendicular abscess, appendicular mass previously treated conservatively.
• Those patients who do not give consent for the study.
Investigations done
• Complete Hemogram and other necessary blood investigations.
• USG abdomen.
Analysis of data
All the data was primarily entered in Microsoft excel spread sheet and verified. The statistical analysis was done by SPSS version 17. The USG findings were compared with histology findings and sensitivity, specificity, and accuracy was calculated.
RESULTS
Of the total 100 patients involved in the study, 62 were male i.e. 62% and 38 were female i.e. 38% ( Figure 1 ). The most common age group in the study was 21-30 years (46%) followed by 11-20 years (42%) and 31-40 years (9%) (Figure 1 ).
Figure 1: Age and sex distribution.
All cases are subjected to ultrasonography and high frequency probe was used out of which graded tenderness over McBurneys's point, localized adynamic ileus in 88%, visualised and inflamed appendix in 33%, diameter > 6 mm in 6 %, wall thickness > 3 mm in 22%, normal in 12%, i.e. there were no ultrasonographic finding evidence of an inflamed appendix ( Figure 2 ). 
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The sensitivity of ultrasound was 75.51% while specificity was 100% (Table 5 ). The ALVARADO SCORE variables were right iliac fossa tenderness (100%) ( Table 3) , migratory right iliac fossa pain (98%) ( Table 1 ) and rebound tenderness (44%). Anorexia (88%), Nausea (87%), vomiting (83%) ( Table 2) , Increase in temperature (48%), Leucocytosis > 10,000 in (50%) >20,000 in (2%) ( Table 4 ), Shift to the left. A score of < 7 indicated that the chances of inflamed appendix are highly unlikely, while a score of > 7 indicated that the chances of inflamed appendix are more likely. After applying the ALVARADO score, 10(10%) had a score of < 7 while male 54 (87%) and female 36 (94%) had score of >7 (Table 6 ) with positive histopathological findings in (88%) ( Table 7 ) (Figure 3 ) with negative appendectomy rate in male (3.8%), female (16.7%). Women with normal appendix who underwent operation were having pelvic inflammatory disease in 5 patients, and ruptured follicular cyst in 1 patient. One of the males with normal appendix had Meckel's diverticulitis while the other had regional ileitis. 16 
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DISCUSSION
The discussion is based on the observations and analysis of the results in the study of 100 cases with regard to incidence, age, sex, symptoms, signs, investigations operative findings, and histopathological examinations using Alvarado scoring system.
Acute appendicitis is one of the most common surgical emergencies encountered worldwide, The diagnosis mainly based on history and clinical findings. 4 Also many scoring systems are in use to hasten the diagnosis of acute appendicitis. Scoring system reflects an inexpensive, noninvasive and easy to use diagnostic aid. Alvarado score is the most commonly used scoring system worldwide. 9 A total score as per ALVARADO scoring system of (1-4) Appendicitis unlikely, (5-6) Appendicitis possible, (7) (8) Appendicitis probable, (9-10) Appendicitis definitive.
But still many radiological investigations have been used for the diagnosis of acute appendicitis like ultrasonography, computed tomography (CT), MRI. According to some studies ultrasound has a sensitivity ranging from 49 to 90%, a specificity ranging from 47 to 100%. 10 As is in the study, there is a significant difference between the positive and negative predictive value for diagnosing appendicitis by ultrasonography, which strongly emphasizes the already proven fact that a positive ultrasonography for appendicitis strongly favors an inflamed appendix while a negative ultrasonography is not sufficient to rule out the diagnosis of acute appendicitis. 11 The present study correctly classified 88.65% of all patients with proven histological appendicitis as per ALVARADO score evaluation. This study showed a sensitivity and specificity of ALVARADO scoring system as of 93.9% and 100% respectively while ultrasonography had a sensitivity of 75.51% and specificity of 100%.
ALVARADO scoring system is a simple scoring system, based on simple, easily obtainable parameters for rapid and accurate diagnosis of acute appendicitis. Although ultrasound has a good specificity, the low sensitivity rules out its routine use in clinical cases and it can never replace a surgeon's clinical judgment.
In Levis et al series of 1000 cases, the incidence of acute appendicitis was found to occur most commonly in the age group of 20-30 years in both males and females. The male to female ratio was 3:2. In our series, the maximum incidence was found in the age group of 20 to 30 years. (Figure 1 ). It has been established beyond doubt by several authors, that male Sex predominated over female in the incidence of acute appendicitis.
Pain was a complaint in all the cases in this study. The initial location of pain in most cases (59%) presented with pain around umbilicus followed by (41%) in the right lower quadrant and 98% of the patients lately presented with pain in the right iliac fossa, which adds a diagnostic point of acute Appendicitis. (Table 1) .
Anorexia was present in 88% of patients in present series. Anorexia nearly always accompanies appendicitis (Table  2) . Nausea was present in 87% of Cases and vomiting in 83% of cases in present series (Table 3) . Right iliac fossa tenderness was present in all the cases 100% at the time of presentation, a major contribution for diagnosis of Acute Appendicitis (Table 4) .
Fever was present in 48 cases (48%) in present series in the major of cases fever was of low grade. W. B. C. count more than 10.000 cells/cumm was found in 50% of cases and only 2% it was raised above 20,000 Cells/ cumm ( Table 5 ). In a study by Puylaert BCM et al 88.5% of the patients on ultrasound were reported Visualisation of the appendix in another study by Gallindo Galligo et al 82% of the patients reported with Visualisation of appendix. 8 In the present series, graded tenderness over the McBurney's point by transducer was 88% which is the good diagnostic feature of acute appendicitis. According to Puylaert BCM et al graded tenderness over the McBurney's by transducer was 89% in the present series 88% of patients are reported as local adynamic ileus in ultrasound.
3 ( Figure 2 ).
In the present series 12% of the patients were reported as normal study of ultrasound and use has a role excluding the diagnosis of acute appendicitis. In the present study USG findings showed 88% sensitivity and 88% specificity in diagnosing acute appendicitis (Table 6 ). In this series 87% are Males and 94.7% were females of score 7 or >7 (Table 7) . In the present series 88.65% (86) of the patients are histopathologically confirmed (Table  8 ). Condition of appendix is shown in (Figure 3 ). To prove accuracy of scoring, ultrasound sensitivity and specificity, histopathological confirmation is needed.
CONCLUSION
The Alvarado scoring system combined with ultrasound can therefore be used as a cheap and inexpensive way of confirming acute appendicitis thus reducing negative appendectomy rate. The overall specificity of abdominal USG in the diagnosis of acute appendicitis was 88.09% and sensitivity was 95.37%. History and clinical examination was more diagnostic.
Ultrasonography increases the diagnostic accuracy in patients with suspected acute appendicitis to the tune of 90-95%. Alvarado score with less than 6 leads to more than 25% negative appendectomy rate. If the scoring is above 7, the overall accuracy of diagnosis of acute appendicitis goes up to 90% with positive histopathological findings.
To prove accuracy of scoring, ultrasound sensitivity and specificity, histopathological confirmation is needed. It should be emphasized that USG does not replace clinical diagnosis; USG helps in diagnosing other causes of RIF pain which helps. In excluding appendicular pathology to avoid negative appendectomy.
